
ANONYMOUS TRADING SYSTEM 
FIELD OF THE INVENTION 

This invention relates to electronic brokerage or trading 
systems and in particular to systems in which counterparties 
5 trade anonymously within fixed credit limits. Such systems 

may trade financial instruments such as foreign exchange and 
forward rate agreements . 

BACKGROUND TO THE INVENTION 

A number of anonymous trading systems are known in the 
10 art. EP-A-0, 399, 850, EP-A-0 , 406, 026 and EP-A-0 , 4 1 1 , 74 8 all 

assigned to Reuters Ltd disclose aspects of an automated 
matching system in which a host computer maintains a central 
database of bids and offers submitted by terminals connected 
to the host via a network. The host also maintains records 
15 of credit limits between each trading bank and the possible 

counterparties with which it is willing to trade. The host 
computer uses information in its central database to match 
bids and offers and buy and sell orders based on matching 
criteria which include the counter party credit limits. 

20 Generally, counterparty credit limits are set for each 

bank or each trading floor and the host computer establishes 
a gross counter party credit limit for each possible pair of 
counterparties. The gross counter party credit limit is the 
minimum amount of remaining credit between two 

25 counterparties . 

A trader' s terminal will display a subset of the 
trading book, typically the best few bids and offers. These 
will be updated periodically to ensure that Che trader sees 
the true state of the market. 



A problem with the system outlined above is that the 
trader sees the bids and offers irrespective of whether he 
has sufficient credit with the counter party submitting that 
bid or offer to trade. As a result, a trader can attempt to 
trade when there is no available credit. As the system is 
anonymous the trader has no knowledge of the counterparty 
until a trade as been completed and so, when he hits a bid 
or offer, has no idea as to whether it is likely to be 
accepted or rejected for lack of credit. This is extremely 
frustrating for a trader, particularly in a fast moving 
market in which trading opportunities can easily be lost. 
The problem arises as the host computer only checks 
available credit after a deal has been proposed and a 
potential match identified. 

This problem was solved in W093/15467 now assigned to 
EBS Dealing Resources Inc., the contents of which are 
incorporated herein by " reference . Instead of displaying 
the actual trading book, or a part of it, to each trader, a 
different market view is shown to each trader in which bids 
and offers from counterparties which whom they have 
insufficient or no credit are screened out. Thus, the 
trader only sees prices with which he knows he can deal . 

The architecture of the system of W093/15467 is very 
different from the of the Reuters system and is based on a 
distributed network with a number of arbitrators which 
perform matching. Actual credit limits are stored at local 
bank nodes to which each of a bank's trading terminals are 
connected ensuring that sensitive credit data does not leave 
the bank's physical site. The actual trading book is sent 
by the arbitrators to the market distributor. The market 
distributor forms a market view specific to a given trading 
floor and sends it to the relevant bank node. A different 
market view may be formed for each trading floor depending 
on credit criteria. Thus, the market view which is 
distributed to each of the bank nodes is the complete market 
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view with credit screening taking place, the market 
distributor to filter out any prices with which the bank, or 
a given trading floor within the bank, has insufficient 
credit . 

5 In addition, the market distributers also have limited 

credit information, maintaining a credit matrix which may 
store a simple "yes-no" credit indicator for given 
counterparties. When a match is made, the prices having 
already been screened for credit, the bank node will make 
10 a second credit check using the credit matrix to see whether 
any previously extended credit has already been exhausted. 

Both the above described systems have been used 
successfully for a number of years. However, both suffer 
from disadvantages associated with the geographical location 
15 of the matching engine. 

In the Reuters system there is a single matching 
engine. In practice this is located in Long Island, New 
York, USA. Messages sent from trader term.inals will take a 
finite time to reach the matching engine. Thus, if a trader 

20 in New York and a trader in Tokyo try and hit the same 

price, the New York trader's hit will always be received 
first. In practice, most of the trading at a given time is 
between traders located on the same continent but it is 
still disadvantageous for traders, eg. in Japan all to trade 

25 through a matching engine and deals execution system on the 

other side of the world as the system is inevitably 
sluggish . 

The EBS system, in practice, provides three 
arbitrators, one each in New York, London and Tokyo, ail 
30 three arbitrators are active of the same time and a price is 

owned by the arbitrator to whom the price is input is 
connected. Thus, where a price is input by a trader in 
London and hit by a trader in Tokyo, the match will be 



performed initially in Tokyo and then sent on the London. 
It, in the meantime, the same price has been hit in London, 
the second hit will win as it will be received by the owning 
arbitrator first. 

SUMMARY OF THE INVENTION, 

The invention aims to overcome some or all of the 
problems set out above and to provide a trading system which 
can respond faster to traders around the world. 

In its broadest form, the invention provides an 
anonymous trading system having a number of interconnected 
arbitrators of which only one is active at a given time. 

The arbitrators are arranged in a clique and are 
interconnected. The arbitrators perform the matching of 
bids and offers and deal execution. The passive arbitrators 
act as market distributors. 

Embodiments of the invention combine the advantages of 
a centralised system such as the Reuters System described 
above in which all matching and deal execution is performed 
at a central location with the advantages of a distributed 
system such as the EBS system mentioned above in which 
matching may be performed at one of a number of locations. 
The system may be controlled so that the active arbitrator 
is located in the trading region generating most trading 
instructions. This ensures that system response time is 
minimised. 

Preferably, the arbitrators include a switching means 
which analyses incoming trading instructions and switches 
the location of the arbitrator when the volume of trading 
instructions received at one of the passive arbitrators 
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exceeds that at the active arbitrator. The volume may be 
measured over a predetermined time period. 

In accordance with the invention there is provided an 
anonymous trading system for trading financial instruments 
5 between counterparties, comprising a plurality of trader 
nodes for exchanging trading instructions to and from 
traders and for passing a view of the trading book to 
traders; and a plurality of interconnected matching engines 
for holding all trading instructions input into the system 

10 and for identifying and executing trades, wherein 

information relating to trades and to the trading book is 
passed from the matching engines to the trading nodes, and 
wherein at a given time only one of said matching engines is 
active to perform identification and execution of trades, 

15 all trading instructions input into the system being passed 

to and acted upon by the active matching engine. 

The invention further provides an anonymous trading 
system for trading instruments between traders, comprising; 
a communications network for transmitting electronic 
20 messages; 

a plurality of trader terminals connected to the 
communications network each for generating electronic price 
quotation messages including bid and/or offer prices and for 
communication to a trader of price information received from 
25 other of said plurality of trader terminals over the 

network; 

a plurality of matching engines connected to the 
network for matching bids and offers input into the system 
and for executing deals where prices are matched, each 
30 matching engine having an associated market distribution 
means for distributing price messages to the trader 
terminals, the market distribution means being responsive zo 
the price quotation messages and the matching engine; 

wherein each of the plurality of matching engines is 
35 connected to each of the other of the plurality of matching 
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engines and, at any given time, only one of said matching 
engines is active performing price matching and deal 
execution, the remaining matching engines being passive and 
the market distribution means of said remaining passive 
matching engines distributing price messages from the active 
matching engine to the trader terminals. 

BRIEF DESCRIPTION OF THE DRAWING 

A preferred embodiment of the invention will now be 
described, by way of example only, and with reference to the 
accompanying drawings in which: 

Figure 1 is a network diagram of a system embodying the 

inventions- 
Figure 2 is a similar diagram to figure 1 in which the 

arbitrators are replaced by broking nodes. 

DESCRIPTION OF A PREFERRED EMBODIMENT 

Figure 1 illustrates a physical architecture which As 
comprised as a clique of arbitrators 10, 12, 14, 16/with 
each arbitrator having a market distributor (18) cpmiected 
to it and one or more bank nodes (20) connectgTd to that 
market distributor. Further market dis tri^zTutors may be 
connected in between the market distribi^^t^or and the bank 
node as shown in branch 22. Thus, exce^5t for the arbitrator 
clique, the network graph is a t.ic^^ and the bank nodes are 
always leaves; that is they ar^^nly connected to one other 
network node. The numberx<5f market distributors on a path 
from the bank node to ^i^^ie nearest potential arbitrator is 
unlimited thus it Cftay be 0, not shown, 1, as shown in 
branches 24, 26,^d 28 or more as shown in branch 22. In 
branch 30 th^^ath between bank node 20 and arbitrator 14 
has a sin^^e bank node 28b and the arbitrator has two market 
dis t r>i5utors . 
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Although the embodiment illustrated shows a clique of 
four arbitrators it should be understood that the clique 
could have any number greater than one. 



Li: 
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Attached to each of the bank odes is one more orgter 
"hput devices such as a trader terminal 21, two of whi^zn are 
shown in the figures. It is to be understood thajfe^any form 
of order input is possible and includes buy/^^1 orders or 
other trading orders input manually by te^ers or according 
to pre defined conditions set by tj?^^rs such as a buy/sell 
order that is input automati^^^^^ly once the market reaches a 
certain condition, ^^i-f^natively the order input device 
could be fully 5Adr€omated. 
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The arbitrators perform the same function as in tl 
prior art EBS system W093/15467 referred to earlier, th^ is 
they are responsible for price matching and deal ex^^ution. 
As an alternative, broking nodes could be used.yk broking 
node combines the functionality of price washing, deal 
execution and market distribution. The use/<5f a broker node 
is intended to mimic the functionality/of a human broker, 
and is more flexible that the arrangejftent of arbitrators and 
market distributors in the pre^^tft^ system. It is also less 
hierarchical. By def initiojx^ach broker node has an equal 
status in the network vfCich increases flexibility. Broker 
nodes are also easie^ to maintain partly because they may be 
implemented usinc^a singly physical computer. 



At any given time there is only one arbitrator of the 
clique that is active. This is only one arbitrator performs 
the function of matching bids and offers input into the 
.30 system and executing deals. The active arbitrator shown in 

the figure is arbitrator 10. While this arbitrator is 
active, the remaining three passive arbitrators perform as 
market distributors, passing price information input: to uhe 
arbitrators down the branches to the bank nodes from where 
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it is distributed to trader terminals on a trader floor 
which are connected to that bank node. An example of the 
trader terminals 32 is shown at branch 30 connected to bank 
node 20b. It will be appreciated that if broking nodes are 
used instead of arbitrators, the market distributors 
functionality forms a part of the functionality of the 
broking node. However, if arbitrators are used with the 
functionality described in W093/15467, additional market 
distribution functionality is required. The market 
distributors described in W093/15467 provide suitable 
functionality . 




^^An example of the system using broking . nodes Z2^ 24, 
26, 28 is shown in figure 2. In both figures ^.3r and 2 ut 
should be understood that the additional majje^ distributors 
18 may be omitted as market dis tributi<m functionality can 
be provided solely from the matpWrng engines. 




As shown in the figure, each of the arbijrfators in the 
lique are linked to all the others. "prie links between 
passive arbitrators are not used. Thp^, in the figure, the 
links between arbitrators 12 and J^€^ 12 and 14 and 14 and 16 
are not used. As soon as ^^^dif ferent arbitrator becomes 
active, so the links are^^sed, for example, when arbitrator 
12 and each of the g^tTner arbitrators become active. 



It will be seen, therefore, that the active network 
links always form a tree. The active arbitrator performs 
all broking functions. Only the active arbitrator may 
initiate deals and serves as the central repository of 
market books. The market distributors, including the 
passive arbitrators must, by definition, also have complete 
books but they only update their market book information 
when that information is distributed to them by the active 
arbitrator or where there is more than one market 
distributor in the branch, by an upstream market distributor 



- 9 - 

who ultimately received the updated information from the 
active arbitrator . 



10 



Credit information may be stored at the active 
arbitrator in which case either each arbitrator holds all 
the credit information all the time or receives changes in 
credit information switched from one active arbitrator to 
the next when that active arbitrator becomes a passive 
arbitrator. The market distributors, including the inactive 
arbitrators, are responsible for maintaining their copy of 
market books and passing information about book updates to 
any downstream market distributors. 
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The arbitrators, broking nodes and market dis tr^JsTutors 
may have bank nodes connected directly to them.. X In this 
case the market distributor or arbitrators are ^responsible 
for preparing the market view for the brach no^e . In doing 
this the market distributor or arbitrator will not pass to 
the bank node any prices which are not jzfealable, this is 
prices contributed by a counterparty ikxtb. which the bank 
does not have credit. This assumes tKat the arbitrator has 
the necessary credit information, yff credit information is 
stored elsewhere, such as at a fc^k node then the bank node 
must prepare the market view/for the trader terminals and 
the credit information mus^: be stored in such a way as not 
to be accessible by th^^trader terminals. The process of 
preparing market viejo^ is described fully in W093/15467 the 
contents of which ^re incorporated herein by reference. 
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When a trader inputs a new ^jtfbte into a trader 
terminal, the quote is submi tted/Qirectly to the active 
arbitrator. The quote may au^^mnatically be sent to the 
closest market distributor w^io will use it to generate a 
market view for the bank/and then send the quote to the 
active arbitrator. Thu^, referring to the figure, a quote 
is submitted by t/^ader terminal 22a and is passed 
transparently up h/anch 30 to arbitrator 10. Al ternativelv. 
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arbitrator it will have to perform credit checking at the 
relevant bank node. 

When a trader sees a price with which he wishes 
to deal, he will hit that price. A hit message is sent from 
the trader terminal to the appropriate bank node and then to 
the active arbitrator directly. The arbitrator is then 
responsible for matching the hit. Once a match has been 
established, deal processing occurs in the same manner as 
described in WO 93/15467. As described above, the credit 
checking process may differ if credit data is held at the 
arbitrator . 

The embodiments of the invention described utilises ya 
single active arbitrator/broking node from the clique/ of 
arbitrators/broking nodes 10, 12, 14, 16, 22, 24, 26, 2^. In 
the following discussion, references to the /^active 
arbitrator include the active broking node as i:t is the 
arbitrator functionality in the broking node which is 
active. The active arbitrator is switched jsuch that the 
geographical location of the active arbitrator corresponds 
to the market which is most active. Thus^/in the example of 
the figure, one of the four arbitrator^ will be located in 
London, one in New York, one in Tokypr and the fourth will be 
a back up. The back up will onl^be active if one of the 
other three fails whereas the yOther three will rotate the 
position of active arbitratcxr throughout each day as each 
regional market opens ajra closes. Switching between 
arbitrators to activate/a fresh arbitrator as the active 
arbitrator could be marmal, or, for example, time based such 
that when a given market opens, the arbitrator local to that 
market becomes the local arbitrator. It is preferred, 
however, to swi/tch arbitrators on the basis of network 
volume. The/ active arbitrator constantly monitors the 
number of new quotes and hits originating from all the sub- 
trees be^nging to the different passive arbitrators and 
compare/s them with the number of new queues and hits 
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originating in the active arbitrator. B^ed on this 
information the system can determine when/1:o switch to a 
different arbitrator and also which /the next active 
arbitrator should be. One possible c^dition would be to 
switch arbitrators if the number of /quotes and hits at the 
active arbitrator over a period ofytime, say two minutes, is 
exceeded by the number of quotes/and hits at another passive 
arbitrator over the same ti^e period then that passive 
arbitrator becomes the acti/fe arbitrator. 



= = ; 



10 In practice, there is a portion of the trading day when 

both the London and New York markets are trading 
simultaneously and it is possible that short busts of 
activity on each side of the Atlantic could cause the active 
arbitrator to switch very rapidly backwards and forwards, 

15 this is undesirable and system rules prevent excessive moves 
made in response to random activity. 



20 



25 



When the active arbitrator switch is made, the^ former 
active arbitrator will first send a message Zor the new 
active arbitrator informing it that there is to/be a switch 
and that it is the new active arbitrator. Th^ former active 
arbitrator then stops initiating any new de^ls although part 
completed deals are unaffected and will/oe completed by the 
former active arbitrator. However, >t one of these pending 
deals fails it does not perform 3^iy rematch; a process in 
which the arbitrator looks for/another quote to match with 
the quoting party. Instea;^ the former active arbitrator 
sends all the deal dat^^o the new active arbitrator which 
performs the remat; 



The former active arbitrator will then send all new 
quotes and deals received from bank nodes to the new active 
arbitrator. In this respect it has started to act as a 
passive arbitrator. Finally, it starts to act as a market 
distributor sending market book information received from 
the new active arbitrator down the line to che next marker. 
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distributor. If the next node is a bank node it will also 
prepare the market view for that bank. 
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The new active arbitrator will first activate, >6r 
establish if they do not already exist, connections witj^all 
passive arbitrators and then broadcast the new /active 
arbitrator location over the whole of the netwj^k. This 
ensures that all quotes and hit messages sent >Oi the future 
are directed to the new active arbitrator/^ The messages 
sent will contain the sequence number o/£ the last market 
update message that was sent by /xhe former active 
arbitrator. The arbitrator then sta;?i:s to act as an active 
arbitrator. At the moment of >^rbitration, the switch 
message is received the book of >^e new active arbitrator is 
identical to that of the foifmer active arbitrator at the 
moment it ceased to perfor^ matching. This ensures that the 
switch is transparent an\<±, for example, that rematch can 
occur in the new arbitrator if a deal has failed in the 
previous arbitrato/". It also ensures that only one 
arbitrator will l;iitiate each potential deal avoiding the 
possibility of t^e new active arbitrator trying to initiate 
a deal that w^ initiated by the previous active arbitrator. 
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The remaining passive arbitrators, when they ^ceive 
the arbitrator switch message will compare the^ sequence 
number in the switch message and the sequence r>iimber of the 
last market update message. If, as a yresult of the 
comparison, the passive arbitrator decided that it has not 
yet received all the market update me;^ages it will wait 
until the missing messages are received from the former 
active arbitrator before processing market update messages 
from the new active arbitrator . y^his scenario could arise, 
for example, if the one of the/^assive arbitrators is nearer 
the new active arbitrator ythan the old active arbitrator. 
Messages from the new ac,*^^ve arbitrator could arrive before 
earlier messages from/xhe old active arbitrator. 
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All other nodes on the network will note the new 
arbitrator' s location when they receive the arbitrator 
switch message broadcast by the new active arbitrator and 
will use that location for all new quote and hit messages. 
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It will be appreciated from the yroregoing that 
whichever of the figure 1 or figure 2 ej)Eifcodiments is used, 
the market distribution f unctionalitv/6f or associated with 
each broker or arbitrator remains afz€ive at all times. It is 
only the deal matching and execi^ion functionality which is 
switched . 



m 
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One possible difficulty with the system discussed a^ve 

_ y is the need to pass the trading book from one >^de to 

/another as responsibility shifts. This will tak^^^me. In an 
alternative embodiment, more than one q-^z"^^ not all the 
arbitrators are active at any one time, ><tt is preferred in 
this embodiment that two arbitrators >^e active at any one 
time. In a still further embo^ment, more than one 
arbitrator but not ail the arbi^t^'ators are active for some, 
but not all of the time. Wh^^.the present active arbitrator 
signals that responsibi^i?^t^'^^ to pass to another arbitrator 
the old and new a;?i5itracors both become active for a set 
period of tip*^ Thi-s"^ enables the trading book to be 
transf err^^rfwithouc any loss of matching and deal execution 
capac 
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The system described has the advantages of retai^ng a 
central matching functionality, as used in th^^Reuters 
^ ^ /system described earlier whilst retaining the ^arovantages of 
having arbitrators in different locations a3^ ased in the E3S 
30 System described earlier. The system mxM^^ides, in essence, 

a variable location host system. In^ddition, all matching 
and deal execution is performed Lri one place at any one time 
but the location of deal matcj;i<fng and deal execution changes 
over time depending on ma^et activity. This reduces the 
35 distance between most the market participators and the 



matching engine ensuring that the system reacts faster and 
is easier for traders to use. 

The system may be implemented on a private network such 
as is used, for instance, by the present Reuters System or 
could use dedicated links over a public communications 
system. Alternatively the system could be Internet based. 
Whichever implementation is adopted, the functionality of 
the system is the same. Various modifications and 
developments are possible and will occur to those skilled in 
the art without departing from the scope of the invention 
which is defined in the claims appended hereto. In one 
possible modification, the matching, deal execution and 
market distribution functionality could be combined into a 
single broking functionality. The arbitrator could be 
replaced by broking nodes which effectively combine the 
arbitrator and market distributor functionality described. 
In such an embodiment the passive broking nodes would still 
perform as market distributors passing on the market book to 
the next node in the sub-tree. 

The system described may be used to trade any 
instrument anonymously between counterparties. It is 

particularly suited to, but not limited to, financial 
instruments. These may include foreign exchange (F/X) spot, 
F/X futures, FRAs and other instruments. 



